The extracellular matrix between the optic vesicle and presumptive lens during lens morphogenesis in an anophthalmic strain of mice.
Extracellular matrix material present during early lens morphogenesis in anophthalmic strain ZRDCT-Ch mice was studied histochemically by the Alcian blue 8GX pH 2.5, Alcian blue 8GX pH 2.5/periodic acid-Schiff combined, high iron diamine, and Van Gieson methods. Observed staining patterns were compared with results from an analysis of a normal strain of mice (E.H. Webster, Jr., A.F. Silver, and N.I. Gonsalves, 1983, Develop. Biol. 100, 147-157). No differences in constituents were found between the strains in staining patterns of the ectodermal basal lamina. However, the optic vesicle basal lamina in the anophthalmic strain was found to have a relatively lower staining intensity for sulfated glycosaminoglycan associated with it than was observed in the normal strain, although these mutant optic vesicles were morphologically normal. Results from this and the earlier study on normal mice indicate that one function of sulfated glycosaminoglycan in early lens morphogenesis may be to serve as a cementing medium between the optic and lens rudiments. This sulfated glycosaminoglycan deficiency on the anophthalmic optic vesicle basal lamina is temporally correlated with and may be causally related to precocious lens cup formation and frequently observed separation of the normally adherent eye rudiments. Conclusions drawn from this study are consistent with the speculation of H.B. Chase and E.B. Chase (1941, J. Morphol. 68, 279-301) that there may be abnormal contact between the optic vesicle and presumptive lens ectoderm in the mutant strain, although there is a differing view on the cause of the abnormal contact.